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i (54) Title: BLOCK COPOLYMER AND USE THEREOF 



(54)S£fE<B«Jfr: ^P'^*I^j*St;frofflii 



4-Ar 1 — Z— Ar 2 -0— Ar 3 -oj— 

* ' m 



(57) Abstract: A block copolymer including 
one or more segments having an acid radical and 
(\\ one or more another segments practically having 
no acid radical is disclosed wherein the segment 
practically having no acid radical includes a 
structure represented by the following general 
formula (1): (1) (wherein m is an integer not less than 10; Ar 1 , Ar 2 and Ar 3 independently represent a divalent aromatic group 
which may be substituted by an alkyl group having 1-10 carbon atoms, an alkoxy group having 1-10 carbon atoms, an aryl group 
having 6-10 carbon atoms, or an aryloxy group having 6-10 carbon atoms; z represents -CO- or -S0 2 - and each z in the respective 
segments independently represents -CO- or -S0 2 -). The block copolymer exhibits excellent performance as a polymer electrolyte 
for fuel cells or the like. 
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R 1 tt, ^Slifc 1-10 <D7)l"¥)V2&, mmifc 1-10 07^3^yl, 6 
— 10 ©7 U —)V&X\Zfikm&. 6 — 10 coy u -^t+v'ltt. ) 
T^£n5±f2 [1] 7!;lg[4]Mn^^fBife<D> r a^^^M^#:> 
[6]«tt§t^>h^ TB-IW (3) 



(jW, nttlOWi^^t. Ar 4 , Ar 5 teSV^££t2^<D^«£ 

-1 0<DT)lU*zsM, m«C6-1 0O7U-MX^*»6-l 0 07 
U -M^^ltli^nT^Tfe^^.YH -CO - S0 2 - £SlU 

[7]«*&**r*'fe^>h^ T«3-«5* (4) 



0<DT)VU*ism, m«6-1 O07'J-MXttMt6~l 0 
07U-^i/lTii$nT^Tfc^^ o YttWEtRICtlftftSt. ) 
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«fcl~l 0©7JV3 + yS, mmik 6-1 O07'J-MXIi^6-l 0 

[9]iS^t§t^>h^ T8B-Hfi5£ (6) 
(SQ 3 H) r (S0 3 H) s (S0 3 H) t 



Kt2£**\ ) 

t^§n§ [7] iciBJK©^ny^*a'&**ai«*rsfe©T»*. 

o]±ib [i] 7bm9]^rnfr<D&m&fa&#%}i$ l fr£~?z> 

[n]±B[io] (D^fr^mmm^u&^ft^nmmwk, 

[1 2]±fB [1 0] O WlifiMIW ^^S^f IMim 
[1 3] ±13 [10] ©i«^«»H^6^«jS4«j!ia^«j, 

[i4]±t2[i lKDm^mmmm, ci 2]©i«5H t «!w«tfej:«±iB[i 
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^ (1) m^Ar 1 , Ar 2 > A r 3 »5V^li5l: 2 «0f f il^L, 
^©^JiLTJl 1, Z-7jl~V>, 1, 4-7iZl/>^02ffi© 

1, 3-^-^^l/>^-r;K 1, 4-±7?U>z?-( 
;K 1, 5-^~7^1/>> ? -r;i/, 1, 6-j-7?U>i?^)l, 1, 7-^:7^1/ 

>sm;k 2, 6-^-> r ^i/>> ? -r;K 2, 7-^:7^ ;i/^<D2^<7^i 

SI*^b7fCiS^r#*S, 3, 3' -lf7x-Ul/>, 3, 4' - E:7:n ~ U 
4, 4' -tf7xrUl/X v : ^jin;i/^^>-4' , 4' -SM;k 2, 2- 
y7x^7 , UA°>-4' , 4' ' -iM;k 1, 1, 1, 3, 3, 3 -^\^it 
7JV3-U-2, 2-y7x^7°UA°>-4' , 4' ' - V<i )Vm<D 2 m<D^n 

tr;i/3£, -f v 7°n tf;«, t u n - sec- >^;«, t 

ert-^M, -fV^M, n-^>^-;«, 2, 2-^^^7°Dh> 
^n^>^;i/^ n-^\^->;i/^ y^OA^yM. 2-^^;U^>^ 
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2 - xf 1-10 o7;^;H> ^ne.o7M 

-:/ntf;i^^>S, -f y^otf;^^ n-^;^*^^ sec-:/ 
2, 2--J^)V^u\f.)V^^. ^^o^>?;WyS> n- 

~hU;«, 757S, xh^yS, i'V^nm+y, 7jl~ 

Sfc^tr^Sifta* i-io©7U 6ft*. 
3:&, ^t6~10©7'J-M^ySttm i^^7x;^y«, ± 

7fjmyif©Mit6~i oo7U-;^^ dn&oT'j-;^ 
at*3WifcW6fts. 

:i£ (1) l:^^Tmttio^±©lt$, -z-teu -co-*fctt- 
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*^*T. mttMlO-5 0 0g^D, #Z«^rT|wJ— W^tjif 

5$ (1) fcWAr 1 , Ar ! H _Lf3<D J: 3 ^tiSTtt^nT^Tt)! 
V»2Hfi©3»lteSt*aE*r^ 2fficD^M«<*:DTte, 2fa©ftfl:;Mt?R33f#»E 
a&WSIX, <£D^£L<«:7;ilxI/>t&£ 0 — ( 1) gdJ;D 

ffSbViMttm t&BB— iE5£ (2) ^$n5t^>h^W6tl5. 

5£ (2) m, Z, Rtf, Ar 3 «tuf2«J:|WID^^^-r o k«0*>5 4®S 

Hfifc6~l 0©7U-MX^t6~l 0COTU— ;i/^^S^To 

Sfc^l:l~10(D7MM> «1-10©7;^^>I, 
~1 0O7U-;VS, ft*»6~l OOrU-m^CD^ibTH 

;i/^rh>fc*3fe*r bwmvf en, Z^\ -S0 2 -^tI^i ±WB 
n^ 0 cn5oft««i:bm Mx.ii OT©fe©»$ti§. 
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> h &mtftrrz>ism vmz^ y> ©tiottim i . o m&±x& & t> 
wen, tDfo^iw^^To^ff(ifA$nT^ai^sb^ 0 

Btt*#TSiz^*>h©«£LTtt* «HE— jRsi (3) , (4) Xtt (5) 

j£ (3) teufe^T* nl4lOK±0i»ft*t. Ar\ Ar'BSHtSSSl: 
2 0ff©33r#»&££*U ^'^Tc:n6©2tf©MMH K$tl~lO07 
)l<*jm. Ml-1007^3^ Mit6-10O7U-MXttM 
$|[6-1 O07U-M^yMi$nT^TfeI^o YteU -CO-S& 

--^ ^S1~1O07W1, ^tl~10©7;i/3^>S, jftft 
$fc6~l 0O7U-;PS, ifcmWt6~l O©7'J-M^ySf0MMiLT 
tt, BtrfB£l^#©^#^f f,n§. nteMSl 0-2 5 OSIgT&D, #Y«^r 
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ho 3 s ° ' HO3S 




(4) \Z&^T, n^mBtmCM^^:'r o Ar s , Ar\ Ar 8 SI 
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a£ (4) ^^n^mmizm^mA^nrc^^^>h<Dr^^^, ±mo± 

-1- 4-4 , 4-13 — 4-14 ^^^-r^>MfB— flgjS (6) T^2tl£-fe: 
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O07'J-iI/S, ^it 6 ~ 1 0 ©7 'J -M^^OM^ t UT«, tfrfB 



fc^rsfcvvfe^,* > h ( l ) ©iM&ftst^ > h , M*fcT ( 3 ) , ( 4) , 
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H0 3 S n V H0 3 S n 



5-9 5-10 




WO 2005/037892 



PCT/JP2004/015666 




WO 2005/037892 



PCT/JP2004/015666 



14 

mm^mt, mx.& i . m&&^tsu^tf*>h en t.. ±tr*>h ok 

(4) Xtt (5) *i5fe*^ny^*«'&#:*«JftUfc«, W>h (3) , 
(4) Xte (5) tI^M^iAt§^, II. (3)\ (4) 

xra (5) M^iA^nfe^UT-^Mtm -t^^>h (i) ^e>& 

«*U-7-ii^*T^D5;^*I^#*ft*m III. ±EOI £IIS»* 

^cit, i <D^mz&ttz>wm&m'£t£^±tf*>h en £<fe^*>h (3), 

(4) Xtt (5) *5)5:5^Dy^*I^#tt, -fe^>h (1) 
fe5-^Aay;«T^§#'J^^ ir^>b (3) > (4) Xte (5) 

a. MmkHD^yS^tTS^U^iMmAD^rVS?: 
t FD^^IiAD^rVS^f^tt5#'J^cbi»:k Hn^>St 
£i*£>7^ c. M^cSftKit: Hu+yS^ft^^'JY-i^fflik Hp^> 

gs^rrsBUG^u v-tS4, 4' -i?7;Ptn^>i/7x;x 
&tf7xn;i/, ^\^if^;i/^-n^>izf>, 4, 4' -^7Md^7x^K;1' 

yl^ft§^'J-7-i:M»:AD^7S^t§SiJ0^'J^-i^4, 4* 
-^t-HD^^kf^ai^K kX7i;-M, 4, 4' -^kFn^>7 
7x;>, 4, 4' -ykHD^^7x-j^j^>^^SiLTl<ft 
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5£ (1) <3DBfe3^rS^-fe^>hSWrs*Uy-i:, ^ (3) , 
(4) Xtt<5) cD^^^^h^T^^Uv-cDtt^Wfi^^x.^^i^J;^ 

^M^^t^>h (1) £-fe^*>h (3) , (4) Xtt (5) 
i^6fi:5yn*^«i^lc, il^iAtS^tLTH 09*.«, 1-1. 

*fclWCH©^fe&ffiViT, TfcfeS (3) , (4) Xtt (5) fcB«rt*2*A 

-t^^>b (i) ^B^§^'jv-^$tT 
7uy##m&ft&m&r&m&* mxu ok (4) x» (5) \zwtmm 
x^nrc±^f^>h\t, ±bi - i©»A^fcWitiib#sb en 
- 1) > fee»^i;«§#Ai^yY-^t§^<ht<tDSiiM#i. (ii 

-2) . S&^Dy^^fttt, M^S12^IMCJ;DliL#§ 0 
7*Dy^^M© (3) , (4) Xtt (5) O3Sr#5RK:-3t«0 

jtaa^^T?#6nfc^ny^*m-&#ttNMR, gpc> i R^rcissijrrs 
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9 7 - 7 0 : 3 0 T£ X), 5:95-40:60 b < , 10:90-33: 

6 7^££>K:$?£L<, 1 5:8 5-3 0:7 0^#{C$f^b^ o ^^WT^ 

^ftMlg^cOtSO. 1 mm o 1 - 4 mm o 1 (-T ^ >3£M* : 0 . 
lmeq/g-4meq/g)«l< 1 ^Tfe-f t>SIfitgbT, 0. 
8meq/g~2. 4meq/g«^b<, 1. 3meq/g-2. 0m 

fc o mnmmmom^mmm t. \,x(Dmm^-i-^\zt^ z. d , 
i%fr^m&mx-z> z\£\z£V)&m\zM / ffl'T:%z> 0 

^itilT5 00 0-100000 0^$f^b<, 15000-20 

ooo 0(D^mm\z^v^ o 

f!TiUT2 000 — 10000 0#Wi;b<, ^T&4 000-50000 

tttll ^U^?^>Il0tWfi^bT5 0 0 0-2 0 0 0 0 Qtfi 
£?2;b<, «^7fbl 000 0-1 0 0 00 OOfeC^tUffSUK 
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-y^?MM75 H (DMF) , N, N-$?*3\>K7*te: hT5 H (DMA c ) , 
N-^5 L ;!/-2-h°DU H> (NMP) , ^^^X;i/^->H (DMSO) # 

o#^oh>«» $§W/^dd^^x ^nn^K l. 2-5^ 

;Wx-^;K y n tf 1/ > 9 U xr y x^x-s^W*© x;l^ W > ^ U a - 
;i/ty7M;i/x-f;wwinfv^n§ 0 Jift&Miarcm^s^tfcT* 

^^;i/A(DJ¥^«, #£0j|5gte:&^#U 0~3 0 0 tfm^SK, 2 0~1 

o o Mmj&Jiffrfcffsuv*. i o um&Qmiyjjv&wtmattitt&m.tfi-t-fr'v 
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^-^Jiuji^tx h*rs^H©^i3«fct), ffi0^ij7-s*§g^0#i 

<te3~3 0£tnu S6C»*b<tt5-2 0/im'C»t), ^^0. 0 1-1 
0 0 Mm, 2?£b<te0. 0 2-10 /im^r)> ^Bft***2 0-9 8%, 
L<te4 0 — 9 5%^^§c 

t b t^+#& «b © £ & § o ?mm^ 3 *Mf * 

tt&Xfttgi <^o ffl BMsat/hSfSf* £B4MMMt£ l/TOSStt*«*# < fc 
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tfi^^n^a^*, i^^«?^<i:bTcDA o -^;i/^-PT;^;vx;i/*>^ 

tiDftll»I*«#6n5. MKj^<hbTttM^.H J. Electro 
chem. Soc: Electrochemical Science a 
nd Technology, 1988, 135 (9), 2209 fcfS 
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^-$I->/3^U , 7h^7^ (GPC) £<fc?K TIB&ffrTtfU 

x^u>mn(D^i^^m <Mn) £«bfc 0 

GPC»S8t TOSOHttS HLC-8 2 20 

Shodexftl AT-8 0M%2WJI:8iK 

*7AM 4 or: 

&KrfBgF& DMA c (LiBr&10mmol/dm 3 m«k^:i 
JP) 

I&MIMWl 0. 5mL/min 

urns ox:, mttm&9 o%<D&ft'v&m&vmi£\si±. 
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4*11 2002-3090 2 4 fc^UT»jfibfcTflB©*U X^^>Jft^?L«JR 

&m^tc 0 ^m^Mmt, ny"ji^-i>bm astm F316-8 6tt 

^UX?1/>SM11A : TO«dFLE«d=6 0 nm 

Ar^fflfTF, lif^tfc5 0 0ml77Xn^ 4, 4' -VyiV^TU 
^7xXM;^>2 4. 4 3 g> 4, 4' ^kFa^yb'7xXJH 8. 9 9 
g, jftHfcfrU *>A 14. 7 8 g, NMP 2 0 0m l , Wl/X>8 0ml £tfcjA^ 

i 3 o^izx 4mm&mT&z£iz£Q&*<D7kfr&&mm^tzo *<o&i i 
o om i \zmuumrmwi^rz. 0 n^nrz:mm^mM,mmzmwv,7m^n^ 

fW^/-;Mft#£fr^ 6 Ot:iCT«JBEl£«*r*CtT?W*JBOH* 
0#'J7-OTP 1) 3 8. 7 8 gfiftfc. 

Ar«T, M§#^5 0 0ml7^n}l, _bfBPl£3 5. 0 0 
g> R&^U^A 0. 3 1g, NMP 10 0ml, h;i/X>4 Oml £#nx.Jf*£ 

5 ox:\zx3mmuu^^z\t\z^K)^(D7K^^m^vrco ^> 

X, <Tfty)VjrU\£.yjL~)V2. 3 4g§NMPl SmUi^ltM, 20 

iooomi \zmnhmmmwi<. *mkic«»u 

©#'J-?- (J^TP 2) 3 6. lOgSlfc. 
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t , >xM>H* , J'>A2. 3 3g, 3, 3' -x^x^tfx (6-^;v^-p 

^>if>X;i/*>m#U^7A) 4. 9 1g, »'J^A1. 48g, 18-^7 
^*7>- 6, 15 g^iPx., NMP 9 0mL&J;t£h;i/X>4 OmL^iJllLfeo 

i7>7»'JX"fJW> (P2) 9. Og^M, ^©t^OtCT 

izxm&nmvT, i3. 4 1 g<DTm<D7ny?2tm&&&mzo 




^C¥^^»: Mn = 9. 7X1 0 4 

®7jc^ : 2 9 % 

•<^->^^a 0. 9 8 meq/g 

7°Dh>^^ 4. 7 8X10" 2 S/cm 

nTl^j:^t^>h©liI#b«l 8 : 8 2 £IM£n7t 0 

JM$12 

5. 6 1 g (3 5mmo 1) > U ^ A 5. 0 8 g (3 6. 8mmo 1) , 

^pWPX^^rv'F 8 8mL, h;Kn> 4 5mL^AT»L/fc 0 ^ 

t\ 1 3 ox:itx&uvmumzx3mm&uTz>z\t\z&D, ^(D?m^b 
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> 7. 52g (29. 6mmol) 1 3 5t:*"tf#aU IrIM^T 3 

2. 9 7 g (1 3mmo 1) , fflBLftWA 1. 8 1 g (13. 7mmo 1) , 
S^^yUM^v'K 4 0mL> h;i/X> 2 OmL£2ra^T8fc#L;fco 

1 3 0°C^T#MU|WI?am^T3P#^^T§^i:^cfcD, ^*<£>7.K#£ h 
;i/X>££fctofc#&|ifc3cb&o ffiti'&. 4, 4' -i?7Mn^7i^XM 
>-3, 3' -^XM>t^U^ 9. 51g (19. 4mmol) 
X, 13 8t*T?«IU RaflET?3«fHIB»$-e-fc. 
^nS2O0SjSvX^DMSO 3 Omn^b^^fct 1 3 ot:T 

im&. *m(DM? y-;miTb, ^j*bfc«w**at3iiBiJRiyfc. »^ 

fc«fc D 1 6 . 3 g 01fi54HHMW*#fc. 




iW^?*: Mn=5. 2X1 0 4 
^>3£3»* : 1. 86meq/g 

$nTV^^-fe^>h©a«*ft^£Jttt3 5 : 6 5 £#iii£tlfco 
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^nF«: 1. 4X10- l S/cm 
J^J? : 2 1 u m 
®7j<3£ : 119% 



-r^>3£^#g: 1. 6 4meq/g 
^Dh>«: 1. 16X10-'S/cm 
mm: 8 Turn (NMP»tXhil) 
®!7K^ : 1 0 0 % 

JfcttM 1 



(ft^IiIX5*X^tJl/PES 5 2 0 OP, Mn=5. 4 4X 1 0 4 ,M 
w=l. 2 3 X 1 0 5 :GPC, ^'JX?l/>W 2. 5 g , TflB# U X— 5=-^ 
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^ O 'no 



(«fBH 2002-22046 9^i©iIM 1 fcSH«©^fc*PftlbT»3iL/ 
fco Mn=3. 16X10 4 , Mw= 8. 6 8 X 1 0 4 ) 2. 5 0 g, 2, 2' - 
tftf U Vz?)lO. 117g (0. 7 5mmo 1) SDMAc 2 0 OmLKl»#U 
3 0^f B 17j^>^X©/ty>J >^^E N i (COD) 2 0. 2 0 6 g(0. 
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